Suppression of retinoic acid receptors may contribute to embryonic skeleton hypoplasia in maternal rats with chronic vitamin A deficiency.
Vitamin A (VA) is essential for embryonic development and the retinoic acid receptors (RARs) are crucial in mediating the diverse actions of VA in embryogenesis. However, the association between RARs and teratogenicity on skeleton growth and development of vitamin A deficiency (VAD) is not clear. In this present study, weaning female Sprague-Dawley rats were fed purified diets containing graded levels of VA (0, 0.4, 4 IU/g diet) for 70 days before mating, and some of them were supplemented with VA (10 IU/g diet) through pregnancy. Embryos were recovered at embryonic day 19.5 (E19.5) for the analysis of skeleton growth and development and the E12.5 embryos were collected for analysis of select mRNA of RARalpha, RARbeta, RARgamma, Hoxa2, Hoxa5 and Hoxa9. Normal gene expressions and morphogenesis were observed in all embryos from group fed 4 IU/g diet. The embryos from group fed VA-free diet showed a comprehensive suppression of all the genes and general fetal resorption. The embryos from group fed 0.4 IU/g diet exhibited a moderate down-regulation on RARbeta, RARgamma, Hoxa2 and Hoxa5, and the E19.5 fetuses displayed a series of skeletal hypoplasia. The VA supplement groups fed 10 IU/g diet displayed normal gene expressions and morphologic appearances. These findings suggested that the suppression of RARs resulted from VAD could disturb the proper expression of homeobox genes, which might, at least in part, contribute to the embryonic skeletal hypoplasia due to maternal rats with chronic VAD.